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This invention relates to new disaccharide derivatives usetui as intermediates in the synthesis of various 
giycSds processes for the preparation thereof and the use of those derivatives for the r^anufacture of 
gangiiosides, especially sialyl SSEA-1 (stage-specific embryonic antigen- 1). 

BACKGROUND OF THE INVENTION 

Sphlngoglycolipids present in cells are to be expected for the elucidation of the biochemical mechanism 
and for he therapeutic application, since they are dramatically transformed with the ^Vf ^ P- 'ff Jtion 
differentiation and canceration of cells. However, a large number of glycolipids .nclud.ng sialyl SSEA 1 
rggestS to be involved in the metastatic formation of cancer cells have not been synthesized or have 

rn™-r?monoc.onal antibodies against sialyl SSEA. , Intact cancer -11- g^co^^^^ 
nurified from cancer cells have been used as an immunogen (Kannagi et al.. Byor, to Rinsho {Pathology 
and SnTvo! 8 6 "Glycolipids. Saccharide Chain Antigen", pp. 85-99. Bunkodo Publisher). If -tac 
canc?r are used as an immunogen, there is little likelihood of preparing a desired antibody, because of 
rbetngtntl^in"ed a variety^f antigens. If purified glycolipids are used, it is often <l'«'CdUo Punfy 
alvco icJds ?n an amount enough to prepare monoclonal antibodies. Even purified glycolipids are no 
considered to be a completely single molecule, since a ceramide moiety consists of a mixture of 
crmTounds with diHerent numbers of unsaturated bond, different lengths of hydrocarbon chain or the like^ 
TO sTe such problems, many attempts have been made to chemically ^^^^f^'-J^g^f^^l^^^'V- 
for the use as an immunogen (Ogawa T. Kannagi R et al.. The Joumal f ^^^"^^'^^ 

-x n« n«;R i'?62 1987^ However no successful results have been achieved. So far as sialyl bbtA i is 
concem^'d me% ifno rtport on^S One of the reasons why such glycolipids are d^cult to 

cSeSy syntheSze is the variety of reactive groups in the starting saccharides and f « J'-^^^'^^ ° 
Son products Thus, it has been required that intermediate compounds are clarified for he synthes^ of 
^rsacTrf^^^^^^^^ desired specific structure and a general process of prepanng polysacchandes is 

accomplished using such intermediate compounds. 

SUMMARY OF THE INVENTION 

Thus, an object of the invention is to provide new disaccharide derivatives useful as intermediates in the 

svnth<-sis of alvcolipids. as well as processes of producing such denvatives. 

' Te plent invention is concerned with disaccharide derivatives selected from the group consisting of 
the compounds represented by formulas (i) and (II) 
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DETAILED DESCRIPTION OF THE INVENTION 

''"Tr*U»X olU di.acch»id, derlv*., w,„ be exp,.in,d b,.o» by ,..=.en« .0 ,ho .diow.og 
""JS: SSons us.d I. ,h. exp,a..*n o. .he ,eac,i.n s=be.,.s and «e .ol.o-ng d.sclption h.v, 
™«y. B, em,. Pr. p-opyl. i-P.. ,sop,op„ B„. ^^"f ■^^-^'^''X^nS'' t",! 
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carbodiimide hydrochloride. 

First, the preparation of methyl 0-(2.6-di-0-b8n2oyl-3.4-0-isopropylidene-^-D-galactopyranosyl)-{l-4)- 
3,6-di-0-benzyi-2-deoxy-2-phthaIimldo-1-thio-/9-D-glocopyranoside (Compound 6) which is one of the com- 
pounds of formula (1) will be illustrated by Reaction Scheme 1. starting from methyl 2.6-di-0-ben2oyl-3.4-O- 
5 isopropylidene-1-thio-/3-D-galactopyranoside (Compound 1) and methyl 4.6-0-ben2ylidene-2-deoxy-2- 
phthalimido-1-thio-^-D-glucopyranoside (Compound 3). 
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The starting Compounds (1) and (3) can be prepared according to known methods, e.g.. by the 
methods mentioned in Per J. Garegg et al.. Carbohydrate Research. 136 (1985) 207-213 and Ogawa T et 
al Carbohydrate Research. 155 (1986) C1-C5. which are incorporated herein by reference. 

' In the first step Compound (1) is treated with an equivalent amount of bromine and a catalytic amount 
of EUNBr in CHjClz at -20 -C to afford Compound (2), 2.6-di-0-benzoyl-3.4-0-isopropylidene-a-D-9alac- 
topyranosylbromide. as a sugar donor. Compound (2) is purified and immediately used for subsequent 
condensation reaction (glycosylation). because of its relatively unstable material. 

In the second step, Compound (3) is reacted at the 3-hydroxyl group with sodium hydride, e.g.. in DMF 
to form the corresponding alkoxide, which is then reacted with BnBr at room temperature to afford 
Compound (4) 3-0-ben2yl-4.8-0-benzylidene-2-deoxy-2-phthalimido-1-thio-^-D-glucopyranoside. Then, the 
benzylidene group incorporated between 4- and 6-positions of Compound (4) is subjected to/educt,ve 
cleavage with a large excess of NaBHaCN and HCI/ether, e.g., in THF to give Compound (5). methyi-3 6-di- 
0-ben2yl-2-deoxy-2-phthalimido-1-thio-j3-D-glucopyranoside. as a sugar acceptor. The sugar donor (2) and 
the suqar acceptor (5) are subjected to condensation reaction (glycosylation) to afford Compound (6). The 
condensation reaction is conducted at a temperature of -80- C to O'C for 10 to 30 hrs., in the presence of 
AgOTf as a promoter in CH2CI2 thoroughly dehydrated by molecular sieves (MS)-4A. 

The purification of the reaction products formed in the process steps and the objective compound is 
performed by a column chromatography on silica gel conventionally employed in the art. Unless otherwise 
stated, all the compounds in the present invention are purified by this method. 

In addition to Compound (6) as prepared above, other compounds of formula (1) include the following 
Compounds (20) to (32) with R, and R2 being as listed below. 
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Compounds (20) to (32) can be prepared starting from the corresponding thioglycosides. e.g ethyl-, 
propyl- isopropyl-. butyl-, t-butyl- and phenyl-thioglycosides. in a similar manner as shown in Reaction 
Scheme 1 above. That is. the starting thioglycoside compounds are respectively converted into the 
compounds of the following formula (III), sugar acceptors (7) to (12) using BnBr or into sugar acceptors (13) 
to (19) using MPMCI. 
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Subsequently, those sugar acceptors (7) to (19) are reacted with the sugar donor (2) to provide the 

objective compounds (20) to (32). 

Secondly, the preparation of methyl 0-(2.3.4-tri-0-benzyI-a-L-fucopyranosyl)-(1--3)-6-0-benzyl-2-deoxy- 
4-0-methoxyben2yl-2-phthaiimido-1-thio-j3-D-glucopyranoside (Compound 36) which is one of the com- 
pounds of formula (II) will be illustrated by Reaction Scheme 2. starting from methyl 4.6-0-ben2yIidene-2- 
deoxy-2-phthalimido-1-thio-/3-D-glucopyranoside (Compound 3) and methyl 2.3,4-tri-0-benzyl-1-thio-^-L- 
fucopyranoside (Compound 33). 
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,n the first step, known Compound (33) is condensed with ^on^,o..6 

55 for condensation, in benzene at a temperature of -50 • C to l^^l^'^"'^^''^^^^^^ 

benzyl^-L-fucopyranosyl)-(1-3H.6-0-benzylidene-deoxy-2-phthal.m.do-1-th.o-^-D-glucopyranos.de 

(Compound 34). 
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Then Compound (34) is converted by reductive cleavage of the benzylidene group into methyl O- 
(2 3 4-trl-b-benzyl-o-L-fucopyranosyl)-(1-3)-6-0-benzyl-2-deoxy-2-phthalimido-1-thio-^-D-glucopyranoside 

(Compound 35). followed by Introducing methoxybenzyl to free hydroxyl of Compound (6) in a similar 
manner as mentioned above, thus providing the objective compound of the invention. Compound (36). 

In addition to Compound (36) as prepared above, other compounds of formula (II) include the following 
Compounds (37) to (42) with Ri being as listed below. 
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Compounds (37) to (42) can be prepared starting from the corresponding thioglycosides. e.g., ethyl-, 
propyl-, isopropyl-. butyl-, t-butyl- and phenyl-thioglycosides, in a similar manner as shown in Reaction 

Scheme 2 above. , ^ ^. . , . , , 

The disaccharide derivatives of formulas (I) and (II) are useful intermediates for the synthesis of sialyl 
SSEA-1 ganglioside and other lacto- and neolacto-series gangliosides having the fundamental structure of 
(Gal^l- 3/4GlcNAc;31-'3)nGal^1-4Glc^1-Cer. nil. which are useful as tumor markers in a serum 
diagnosis of cancers. The compounds of formula (I) are glycosyl donors and have necessary function to 
construct the structure of Gal^1- 4GlcNAc/}1-. that is. hydroxyl groups at 3- and 4-positlons of galactose 
being selectively deprotected and the anomeric position of glucosamine being substituted by a sugar donor 
group. The compounds of formula (II) are glycosyl acceptors and have necessary function to form the 
structure of 



GalBl-> 4G1CNAC81-*' 
3 
t 

Fucal 



50 



that is the hydroxyl group at 4-position of glucosamine being selectively deprotected. Thus, using the 
compounds of formulas (I) and (II) enables the systematized synthesis of glycolipids. representative of 
which is sialyl SSEA-1. In addition to the synthesis of sialyl SSEA-1. for instance, the compound which is 
prepared by deprotecting the methoxybenzyl group of the compound (11) followed by condensation with 
Compound (2) can be introduced into the saccharide chain, thus constructing extended saccharide chain 
having fucose incorporated into the middle of the chain, 
ss Using, for instance. Compounds (6) and (36) of the present invention, the present inventors were 

successful in the preparation of sialyl SSEA-1 (VI^NeuAcV^ FucnLc«-Cer) which could not been synthesized 
hitherto. 
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The use of the present compounds as intermediates in the synthesis of polysaccharides is illustrated 
below, taking the synthesis of sialyl SSEA-1 as an example. The synthetic route starting from Compound (6) 
and leading to sialyl SSEA-1 is shown by the following Reaction Schemes 3. 4 and 5. 
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Reaction Scheme 4 
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Reaction Scheme 5 
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In the first step, Compound (6) of the present invention and known Compound (43) are subjected to 
condensation reaction in the presence of DMTST as a promoter to give Compound (44). Removal of a 
ss reducing terminus, isopropylidene group in Compound (44) under an acidic condition affords Compound 
(45) This compound as a sugar acceptor is condensed with Compound (36) of the present invention as a 
sugar donor in the presence of DMTST as a promoter to give a regio-selective condensation product (46). 
Two phthalimido groups in Compound (46) are converted by hydrazine monohydrate into ammo groups. 
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Acetylation of those amino groups and free hydroxyl group with acetic anhydnde/pynd.ne and ox.dat.ve 
removal of the methoxybenzyl group with DOQ gives Compound (47). DMTST-promoted condensation of 
compound (47) with a sugar donor, sialylgalactose derivative (48) affords octasacchande ^^^P^^^^^J^^^ 
The sialylgalactose derivative (48) is known compound by Kameyama A et al.. Journal of Carbohyd^^^^^^ 
s Chemistry 10 (4) 549-560, 1991 . Reductive removal of 12 benzyl groups .n Compound (49) with hydrogen 
in t^ presence of a Pd-C catalyst followed by acetylation of free hydroxyl group with acetic 
anhydrideryX provides Compound (50) wherein all the hydroxyl groups except for 2-(trimethyls,lyl)ethyl 
(SE) group of a non-reducing temiinus were protected by an acyl type protectng group 

The process of introducing a ceramide moiety into the saccharide chain .s shown by Reaction Scheme 
,0 5 This process is the same as that reported by Kameyama et al. in J. Carbohydrate Chemistry. 10 (4) 549- 
560 (1991). which is incorporated herein by reference. That is. removal of the SE group in Compo""^ (50) 
with TFA and subsequent treatment of free hydroxyl group with trichloroaceton.trile in the presence of DBU 
;^ves the „-trichloroacetimidate. The imidate is condensed with the azido sphingosin <l7y-7^ J^'^f J^^^ 
xylose in the presence of BFa-OEfa to afford Compound (51). Selective reduction of the as.de group in 
,5 Compound (51) with hydrogen sulfide gives the free amino group, into which stearic acid is introduced 
usiTg the clrbodiimide'meLd often employed in the synthesis of peptide to form a ceram.de moiety^ 
F.na?y, removal of all the protective groups for hydroxyl group with sodium methoxide yields the desired 
sialyl SSEA-1 ganglioside. 

20 INDUSTRIAL APPLICABILITY 

The disaccharide derivatives of formulas (1) and (II) can be used as intermediates for t^e synthesis of 
sialyl SSEA-1 ganglioside and other lacto- and neolacto-series ganglios.des which are usefu as tumor 
markers in a serum diagnosis of cancers (Kannagi et al.. Byori to Rinsho (Pathology and Cl-n-O VoL 8. 6^ 
2S ^Glycolipids. saccharide Chain Antigen", pp. 85-99. Bunkodo Publisher, which is incorporated herein by 

'^*^Th"e Invention is further illustrated by the following examples, in which the numbers of compounds are 
identical with those indicated in respective reaction schemes. 

30 EXAMPLE 1 

Synthesis of Compound (6). methyl 0-(2.6-di-0-ben2oyl-3,4-0-isopropylidene-^-D-gaiactopyranosyl)-(1-4)- 
3.6-di-0-benzyl-2-deoxy-2-phthalimido-1-thio-^-D-glucopyranosida 

1-1. Synthesis of Compound (2). 6-di-0-benzoyl-3.4-0-isopropylidene-«-D-galactopyranosylbromide 

Compound (1). methyl 2.6-di-0-benzoyl-3,4-0-isopropylidene-1-thio-^-D-galactopyranoside (3^ g^^ 
dissolved in methylene chloride (30 ml) and cooled to -20 'C. To a cooled solution was added bromine 370 
af^^^ St "re7for 20 minutes, tetraethylammonium bromide (686 mg) was added and a mixture was strred 
S ^2 2 h A reaction mixture was treated with an aqueous sodium thiosulfate solution and then 
wLhed with water. The resultant methylene chloride phase was dried over anhydrous sodium sulfate and 
methylene chloride was distilled away to afford 2.5 g of Compound (2), yield 76.8 /<.. 

1-2. Synthesis of Compound (4). methyl 3-0-benzyl-4.6-0-benzylidene-2-deoxy-2-phthalimido-l-thio-a-D- 

45 glucopyranoside 

Compound (3). methyl 4.6-0-benzylidene-2^eoxy-2-phthalimido-1-thio-^-0-glucopyranoside (2.16 g) 
was ^solved in DMF (10 ml), to which sodium hydride (222 mg) was added and a mixture -as ^tirred at 

0- C for one hour. To the mixture was added benzyl bromide (0.72 ml) and the stirring was continued for 16 
hrs Excess methanol was added to cease the reaction. The mixture obtained by concentration was 
subjected to sTca gel column chromatography with 5/1 hexane/ethy, acetate to afford 2.15 g of Compound 
(4). yield 82.2%. 

1- 3. Synthesis of Compound (5). methyl 3,6-di-0-benzyl-2-deoxy-2-phthalimido-1-thio-^-D-glucopyranoside 

To a solution of Compound (4) (2.14 g) in THF (25 ml) was added =°<^'"^<=y^"°i'°^^^^^^^^ 
and then hydrogen chloride/ether was added dropwise until foaming '=«as«d. A reac . on solution was 
neutralized with Lium hydrogencarbonate. an insoluble matter was filtered off and the solvent was distilled 
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o.. The residue was dissolved in methylene chloride, ^^^^^^^^^ ^^^^^^^^^^^^^ 
anhydrous sodium sulfate. The mixture obtained by concentration J° ^^^^ ^ 

chromatography with 4/1 hexane/ethyl acetate to afford 1.82 g of Compound (5). y.eld 84.7/,. 

5 1-4 Synthesis of Compound (6) 

■ ir. -^n • r tn which s ver trifluoromethane sulfonate u .00 g; ouuc^i, 

solution was cooled to -30 C. 'o.^"''^",™ . ^j.^ solium hydrogencarbonate. an insoluble 

1.84 g of Compound (5). yield 64.3%. 
Property of Compound (6) 

^H-NMR(300MHz.CDCl3) ^, . oou v .*ca/hiw I =8 5Hz H-V ). 5.01 (d. 1H, 

appm : 1.34. 1.59(each s.6H.C(CH3).) ^-OSCs^SKSCH,) 4.6 (d.lKJ. ^ J'^^^; ^92 i each 

J, 2=10.1Hz. H-1). 5.29(dd. 1H, Ja' ,3' = 6.9Hz. H-2 ). 4.5^. 
d 4H J,,„= 12.4Hz.2PhCH20-). 6.75-8.1 5 (m. 24H. aromatic) 
[o]d: +63.3- (C = 1.2, CHCla) 

EXAMPLE 2 

a.,. S,n«..s,= o. O..po.nd ,04). ™,hy, o-(2.3«.O.b,n«.-<.-^-K,cop,.a.o,„H1-3>-4.e-0-benz,«en,- 

2-deoxy-2-phthalimido-1-thio-;3-D-glucopyranoside 

TO a solution of Compound (33). -thy.-2.3 4-tri-O-benzyM-^^^^^^^^^ 

pound (3) (1.4 g) in benzene (35 ml) was added ^-^f^^^^J^^^^^'^'^^^^^^^ added and the 

stirred at room temperature for 5 hrs. A solution reaction and an 
stirring was continued for 2 hrs. Methanol ^"^^ f *Y ™ J^J^^^^^^^ Sloride. and the solution was 

insoluble matter was filtered off. To the P^^apit^e was ^JJ^^^^^^J^'^^^^^^^^ solution and 

washed with successive. IN hydrochloric acid 7^^!^' ^" "X!"''"^^ off the solvent was 

water, and dried over anhydrous sodium 7*^^, -J'^"^^ .^^^^^ g of Compound 

subjected to silica gel column chromatography with 3/1 hexane/ethyl acetate to give a 

(34), yield 87.6%. 

2-2. synthesis of Compound (35). r.ethy. 0-(2.3.4.tri-0-benzy.-a-L-fucopyranosy.)-(1-3)-6.0-benzyl-2-deox 

y-2-phthalimido-1-thio-)3-D-glucopyranoside 

TO a solution of Compound (34) (1.07 g) in THF (14 - added sodium 
and then hydrogen chloride/ether was -^''-^ .^'^^^^^''J^''^^^ 

2-3 synthesis of Compound (36). methyl 0-(2.3.4-tri-0-benzyi-a-L-fucopyranosyl)-(1-3)-6-0-benzyl-2-deox 
y-4-0-methoxybenzyl-2-phthalimido-1-thio-^-0-glucopyranoside 

S5 and a m.«tu,e slrsd a 0 f'° „^ .adsd 10 cease the teecUon. The mixture 

-.0 ootu™ =h,o™,og,eph, .th he.ene,e,h„ acetate 

to afford 597 mg of Compound (36). yield 84.9%. 
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Property of Compound (36) 
C57H59O11NS Mw. =966.16 

IF^maxCm-^ : 1774. 1712(imide, ester), 739. 721(Ph) ^H-NMR(300MH2. CDCI3) 

appm 1.02id.3H,Js' U.5HZ. H-S^ 2,17(s.3H.SCH3). 3.76(s.3H.OCH 3). 5.00(d.1H.Jr .2' = 2.7Hz. H- 
V). 5.31(d,1H.Ji^ =ia4H2. H-1). 6.76-7. 78(m. 28H, aromatic) 
' [a] o:'+13.5- (C = 0.85, CHCI3) 

EXAMPLE 3 

This example illustrates the construction of a saccharide chain moiety using Compounds (6) and (36) 
which were respectively synthesized in Examples 1 and 2. in accordance with the reaction processes shown 
Tn Reaction Schemes 3 and 4. This reaction was carried out in a similar manner as n^ent.oned m 
Kameyama et al in J. Carbohydrate Chemistry. 10 (4). 549-560 (1991), which ,s incorporated herem by 
^erencrThe physical properties of the intermediate compounds (44). (45). (46) and (47) as well as fmal 
compound (50) are listed below. 

3-1. Property of Compound (44). 2-(trimethylsilyl)ethyl 0-(2.6-di-0-berizoyl-3.4-OHSopropytidene^ 
topyranosyl)-(1-4>-0-(3.6-di-0-ben2yl-2-deoxy-2-phthalimido-^-0-glucopyranosyl)-(1-3)-0-(2.4.6-tri-0- 

benzyl-galactopyranosyl)-(1-4)-2,3.6-tri-0-benzyl-^-D-glucopyranos.de 



CiioHii702*NSi Mw. = 1865.22 

IFU^axCm-' : 1776. 1718(imide), 1718. 1265(ester). 862. 838 (TMS), 738. 715{Ph) 

'H-NMR{300MHz. CDCIa) , , c oo/^ lu t -ooh^ hi GIcN^ 

appm ; 0.98(m. 2H. MeaSiC H^CHaO). 1.36. 1.63(2s. 6H. C{CH,h). 529(d. 1H. J, .2 -8.3Hz. H-1 GlcN). 

6.75-8.14(m. 54H. aromatic) 

[a]o ; +13.5- (C = 0.77. (CHCI3) 

3-2. Property of Compound (45). 2-(trimethylsilyl)ethyl 0-(2.6-di-0-benzoyl-^-D-galactopyranosyl)-(1^4)-0- 
30 (3.6-di-0-benzyl-2KJeoxy-2-phthalimido-/3-D-glucopyranosyl)-(1-3)-0-(2.4,6-tr,-0-benzyl-^-D- 
galactopyranosyl)-(1 -* 4)-2.3.6-0-benzyl-/3-D-glucopyranoside 

rI"!!^- '^"e^OHVl^l^l/O^d.). 17,7, 1269( a«» ). 860 . 839(TMS,. 739. 7,7, 700(Ph, 

„ ;:rSr.^H"Sc H=C^O,, ,H, .,..8,aHz, „-, .,oN,, 6.7a-a,„(™, =4H. .o.a« 

[a] o : +6.0- (C = 1.07. CHCI3) 

3-3 Property of Compound (46). 2-(trimethylsilyl)ethyl 0-(2.3,4-tri-0-benzyl-a-L-fuccpyranosyl)-(1-.3)-0-(6. 

0-benyr2loxy-4-a^methoUn.y.-2-phthalimido-^-D-glu^ 
40 galactopyranosyl)-(1-.4)-0-(3.6-di-0-benzyl-2-deoxy-2-phthalim.do-^-D-glucopyranosyl)-(1^3)-0-(2.4,6-tnO 

b9nzy|.^-D-galactopyranosyl)-(1-4)-2.3.6-0-benzyl-^-D-glucopyranos.de 

C, s 3 H,ss03sN2 Si Mw. = 2743.20 „„,n,,DKx 
IRrmaxCm-' ; 3544(OH), 1776. 1715(imlde. ester), 868CTMS). 739. 701 (Ph) 

45 'H-NMR(300MHz. CDCI3) , . ^ x o ou r^r^u \ <; 1«M 

appm : 0.98(m. 2H. Me.SlC H^CH^O). 1.04(d. 3H. Js.s=6.5Hz. H-6 Fuc). 3^79(s • 3^, OCHa)^ 5^18(d 
1H. Z =8.1Hz, H-1 GlcN), 5.41(dd. 1H. J,.2=8.4Hz, J,.o=9. 3Hz. H-2 Gal). 5.48(d. 1 H. J,.^ -8.2Hz. H-1 
6tcN), 6.73-8.1 2(m, 82H. aromatic) 
[a] o ; +9.9- (C = 0.63. CHCI3) 

3-4. Property of Compound (47). 2-(thmethylsiIyl)ethyl 0-(2.3,4-tri.O-benzyl-a-L-fucopyranosyl)-(l-*3^^^^^^^ 
acetamid'o-6-0.benzyl-2-deoxy-^-0-giucopyranosyl).(W ^>-^-(^ A6-tn-0^^^^^^^^^ 
(1^4)-0-(2-0-acetamido-3.6-di-0-benzyl-2-deoxy-^-D<,lucopyranosyl)-(1^3)-0-(2.4.6-tn-0-benzyM-D- 

galactopyranosy1)-(1-4)-2,3,6-0-benzyl-i3-D-glucopyranoside 



50 
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l'Fl"Ii:m- "S^^^^ 1225(ester ). 1669. 1533(amide). 859. 838(TMS). 738. 699(Ph) 

^H-NMR(300MHz, COCIa) 



15 



EP 0 578 112 A2 



70 



75 



20 



appm • 1 00(m 2H Me3SiC H3CH.O), 1.14(d. 3H. J.s =6.5Hz. H-6 Fuc). 1.45. 1.58(2s. 6H. 2AcN), 1.89. 
1.98 ?06(3l 9H 3AC0). 5 37(d. 1H. Jo. =3.4Hz. H-4 Ga,). 7.07-7.43(m. BOH. aromat.c) 
[a]o:-15.6- {C = 0.68, CHCI3) 

3-S. Propenv of Compound (49). ^(trin.etM3l.,)etM ^^^^^^^^^ 

dideoxy-D-glycero-a-0-galacto-2-nonulopyranosylonate)-(2^3) 0-(2.4 6 J. O ^ 

M^3»-0-(2 acetamido-6-0-ben2yl-2-deoxy-/3-D-glucopyranosyl)-(1-*3)-(2.4.8-tn-0 acetyl ^ u 

galacopfars7l-4)-0-(2-0-^^^^^^^ 

fFl':l^m?;SIi(N;):m^^^^^^^^^ >. 1663. 1534(amide), 860 . 834(TMS). 739. 714, 701(Pn) 

'H-NMR(300MHz. CDCI3) -r.;Hz H-6Fuc) 1 46 1.54. 1.59(3s. 9H. 

appm : 0.98(m, 2H. Me3SiC HaCH.O). 1.03{d. JJ. Js.s -6.5Hz H 6 F-^c^- 3^ 0CH3), 
3ACN) 1 78-2.21(73. 21H. 7AcO). 2.43(dd. 1H. J^em = 12.BH2. J 3e.* -4.6Hz H 3e Neu). J.bUS, 
5^9^dd. 1H J...U.4HZ, J. ,3 = 9.6Hz. H-2 Gal). 7.08-8.09(m, 75H. aromat.c) 
[a] D ; -6.0- (C =0.315. CHCI3) 

3-6. Property o, Compound (50). .sily.)etHy, O^^^^^^^^^^ 

dideoxy-D-glycero-a-D-galacto-2-nonulopyranosylonate)-(2-.3 -0-(2 4,6 tr. O ^^^^^^ J^'' 

aalactoovranosyl)-(1-4)-0-(2-0-acetamido-3.6-di-0-acetyl d aeoxy p u yiuv. ny 
0-SVD-galactopyranosyl)-(l^ 

2S CujHisaOssNsSi Nw. = 2735.67 

H-.G*!5.5,(™. 1H, H-aN.u), 7.21.8.05(0,. ISH, .,oma,,c, 
W o : -1 3.7 • (C - 0.80. moiety was Inttoduced into Compound (50) to give 
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3-7. Property of sialyl SSEA-1 ganglioside (Vl3NeuAcV3F^,cnLcs-Cer) 



.'H-NMR(300MHz. 49 : 1(C03)2S0-D20) 52H 2 6CH2). 1.77, 1.81. 1.90- 

ippm ; 0.85(t. 6H. 2CH3CH2). 1.01(d. 3H. Js,. =6.4Hz. H-6 F"C)^1.23(S- 52H^2 60Ha) , 
(33. 9K 3ACN, 203(t. 2H COCHaCH.). 2.74(dd IK ^^^^^^ 

" ^H^=;•,rt3'^Hz'^^'Frc);s;^^^^^^^^ --^-'-^ 



Js .s = Js ^ = 7.1 Hz. H-5 sphingosine) 

[a] □ ; -18.5- {C = 0.63. 5 : 4 : 0.7 CHCl3-CH3 0H-HaO) 



45 Claims 
1. 



A disaccharide derivative selected from the group consisting of the compounds represented by 
formulas (I) and (II) 
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(I) 




NPhth 



75 



20 



25 



MPM 




30 



in which R, represents C-U alkyi or phenyl. represents 

benzyl, Bz stands for benzoyl. MPM stands for methoxybenzyl. Me stands for methyl and NPhth stands 
1or phthalimide of the formula 



35 




40 



2. A disaccharide derivative of formula (I) 



45 




NPhth 



55 in 



... which R, represents C-C* alkyI or phenyl, R^ represents benzyl or methoxybenzyl. Bn stands for 
benzyl. Bz stands for benzoyl and NPhth stands for phthalimide of the formula 



17 



EP 0 578 112 A2 



— N 




A disaccharide derivative of formula (I!) 




JBn^OBn 



Cn) 



in Which R, represents C-C* alkyi or phenyl. Bn stands for benzyl. MPM stands for methoxybenzyl. 
Me stands for methyl and NPhth stands for phthalimide of the formula 



— N 




A process of preparing a disaccharide derivative of formula (I) 




NPhth 



CI) 



in which R, represents C,-C. alkyI or phenyl, Ra represents benzyl or methoxybenzyl. Bn stands for 
benzyl, 8z stands for benzoyl and NPhth stands for phthalimide of the formula 
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with a compound of formula (III) 



-OBn 




NPhth 



( III) 

in which R, represents C-C. alkyl or phenyl. Bn stands for benzyl and NPhth stands for phthalimide of 
the fomula 




5. A process of Claim 4 wherein the compound of forrriuia (2) is prepared by brorr^inating the anomeric 
position of a compound having the following formula 
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BzP 




10 



in which Ri and Bz are as defined above. 

6. A process of Claim 4 wherein the compound of formula (111) is prepared by protecting a free hydroxyl 
group of the following formula 



75 



20 



25 



30 



35 




NPhth 

with a benzyl or substituted benzyl group to form a compound of the following formula 

-Q 

S Ri 

NPhth 




40 



followed by reductive cleavage of the resultant compound. 
7. A process of preparing a disaccharide derivative of formula (11) 
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in which R. represents C-C. alkyi or phenyl. Bn stands for benzyl. MPM stands for methoxybenzyl, 
Me stands for methyl and NPhth stands for phthalimide of the formula 



— N 




which comprises reacting a compound of the following formula 



rs 



Me- 



I T . 
BnO OBn 



^SRi 
-OBn 



20 



with a compound of the following formula 



Ph- 



2S 




HO 



\ 



NPhth 



30 



to form a compound of the following formula 



35 




40 




NPhth 



45 



followed by reductive 



ive cleavage of the resultant compound to form a compound of the following formula 
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OBn\<ilOBn 




NPhth 



BnO 
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and methoxybenzylation of the resultant compound. 
8. Use of the disaccharide derivatives of any of claims 1 to 3 for the preparation of gangliosides. 
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